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The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1 A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
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A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 
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Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
? 
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«E2*ai 2H. s«fifcT-^w-»^ai ltcioficta 
anfcwaay-^cs^T. na«!iag?i 3*. ^ 
«Ma«iAB* 7 b tP»f?§iaBig^»r?a 1 0 c * 0 
^»fsnfca»»s©«*fiHfc*>^*»a«i^Bs(i7 
a zmi-tt&mmm%t\z& 0 aK^©5g4ufcai 
a^aas 1 3 tm-mmz'mtz ± 5 icwftj&i-s t> 
©t»s 2) . 

[0 0 2 5] Hft, SR(IS©5!4BB»C^*»5aia«l 
fi!cB * 7 A fcft AT^flli^aW^B* 7 B Sffiffl UTV» 
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SttBS©a£KBi:»»«Ma*iaS* 7 AKfttT 
1 3) . 

[0 0 2 6] «ttffiKtt<!>7mia«IAS9R7 
BtK tt3&&§©B£EHK*^*»a«JJcB* 7 

Afc»i-*»«*«jfcr*itoiiji:¥ft**fc*.*i:fc 
t>-?3* (mm i4) . moft£cfN*?fl 20 
8&at8fifeS5S7Bssi««(cffifflbfcig^ gaa^affl 

1 3© : P»»ai(»*»*7BO»a»-ftOSlp«ttTi: 

^©tfcaa-rsjifcffas-efc*.*;: 
tat-rsa (»#ai 5) . 

[0 0 2 7] 3 SIC. a»©?<Ii&a«lj£B5SS7B£. 

saasaaasi 3fte?fciiafMS*7AfcHeomi 

C«MtLT*6BttT'bJ:l»L («*ai 6) . »9ft 
3 0ft«»6*ftT«J;3K«Mtl/?bJ:» <M*ai a? 

7) . 

[0028] *&. na^assi 3jWB»*«t*snT 

?ttaa8ifiKB587Bi:LT> £Rfg£©58 

4Lfcg&afflas8i ssiftorauuMi sfc*»t«n 

a»J«B*7A*fflt»*Ct*t , C** (M$ai8) . 

sec. «»©8&a«ifi)cSS?7A(c«k»)iiaiHiisi:UT 

^jecttofcttajBawi 3fc"3v»T©»aa»«ijjS7* 
-*«x-*#8^a8*>e.&#tau *©s&anii&« 
*r-*fcactt»T. ?«&ajaaffie. $»©§ia«i 
dcB* 7 ac j: o mm&*mztL?ttmmm 1 

3tBI-©»aS»«lJ*K«:*J:5KH«lJ*l/Tt)J:W 
OMHIl 9) . 

[0 0 2 9] il®*£fc*HT. f&aMaSBl 3#8» 

jaaai 3©3$©tt*K>aaxiaffii 3 tH-©»a 

o) . attfNRATttCikofcttaAavise 

f*B**Rat*fc*.sn, ^tsisaMasii©^#ffiffl 
a«©ttiiax»"bi/<tt'j-ty h««ctt, ffiifi^a© 

€?* (W#J»2 1) . 

[0 0 3 0] S6.lt. *ffifflttS8© : PilHiaJ!iaSI5'bb 

<\mmf&*m&mmmmi 3K*rrai&*ft«ji: 

t *»*«.ll:¥a**ft*.* CfbTZZ (§8*512 50 
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JO 

2) . aaaiaffii 33wa»-t&A6nTv»*« 
»s«m#a94j«fcim«iiS¥H;i 2##muui 
«i3*ic-t&*.sn*-#. x-*£ft#S8. p»§ 
aas*»K¥gti otozxffim&T-fmmi 1 
&&&©&afta«i 3K»bT*at-taA«Jit39» 

(W*«2 3) . 

[0031] a&c, aaa*s*7A*±^aaa 
mm%7B%> aa@!S©«^«ij«Bsffc»aaa-fe 

(W*«2 4) , !10«*lC*Vvr 

a. aafflam 3S, s»©i&a-fe;w>6.^5i&a ; & 
j;a-;vtLfct) («*«2 5) . «»©aa-fe;we 

Cttf-VZZ (W*a2 6) . 

[0032] St. aaaa«i 3*ta*©aaiiK^ 
6ftw=>h"e*o. a&aisJK*, asoaa-t^ 

t?**r*» (tt*«2 7) . aaMaasi s*t, «&© 
stasis* &&*a-y neaa-ta^Tasaajaa 
»-e*o. mussr*. aa©aa-fe;w>5ft*aa 

«2 8) . 
[0 0 3 3] 

[fPffl] ±*©B1 (a) . (b) KwTJBl©5Mi© 

^xtt. aa©aaa«saiAfc«k»)aaiHi»tbT 

ragsagas 2 «. ascroisiia^fieg^ 1 a c ± 0 g&g 
a»tUTH«*aafc«i*«n. ftaaaaai©!* 

tc*^rtt. aaffia«iic*»tsaaiHiK«fiKx-* 

[0034] »«fcffl*R4fc*^T. aasaaasiT 
<Dm&%£.*&ttiTzt mi (a) #i) , nma& 
S5ic<fco. ^K»a©5e*Litaaj!ia«5iicr)^T 
oMHMMty-* sx-^fi^a 3 a> zm&a 
L/» *©aa0»a*5*-^c*^>T. ^aaasaa 
mz. ®$i<o%i®®m%i Ait«fcoaawa©564 
Lfcaaiaaai! 1 £a-©aaiaK«ij&i:&«j;3K:ff 

4 (01 (b) #ml a«ai) . 
[0035] *&. aaa^ssRi^w^aiciD, a« 
wa©*4ixfc»a«ia8Bnt*5^*SRwa©«4s 
Bic**«rattiO*iA*mKi-a-#. ^»rsn 
fcSR»a©«4BHfc*»^*aaaj«sa 1 as»^ 
fcaaa*saiA*>6&*, mmsombft^m 

©•c. ^iii©w§f84icBSbTtt. cn*at>T»»* 
Ma^ff^As (»*a2) . 
[0036] setc aafflasi5i*tffl»-?-?SA^nT 
?aaaffla«E2&, a&rog&asiiafiBi© 
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w«»&©RH»tett. T-fm^mfrzom® 
mfcr-tr ©R»tu b*nmm& 5 iz&zmfiiz 

3) . 

[0 0 3 7] ^«iaS!ia682©ttg«fflEJl«© 

rrriowwt. sKB£®a£isfc*a8}aaii: 10 
K^T^mim®m32*mt%z\t\z&<o, br, 

ffifflttjs©? Bftaaaa 2 1> l < ttEgB£&©sia 
B««ifc»-r*»***ji:i-*i:i:Tr. 
«r*Jii:«tr** awns) . 
[0 0 3 8] iwffla«iiwnR*a*.6nTv> 

StSS. W8Rffl#R4:fe<fcrra«jS#R5§#Raffi 
a8B 1 SfC*fcAS-£. T-*R8^R3*J;tfBS 
RaR*»ff¥RtfRR©&a«iaa 1 IC»LT*RIC 20 
•5-fc*.*CilC«k<K 8R©RR«ffi*ftrC*« (fit* 

«6) . ssis, »a«u«SiRiAS, nam^©®* 

RRB*"C*a»«-feJI'i:T* («#« 

7) . c©«^fc*v»T«, Batumi *j:imni 
ajaaB82&, RR©Ra-fe;p*fcfc*»a j E$>3.-;i> 

tL&D (B9*«8) . &«Ra« 

K»T*aiB«ff*5Ct*«r*« OMR 9) . 
[0 0 3 9] *fc. il©«£C*HT, »a$&a«l*5 

J:tf*RRaiaa«2£. RR©»RI§B*>Sfc*:i- jo 

yhtu ^fliffliHiK*. RR©R8-k;i^&&<&»a 
UB'&n^ftr) «9*aio) . g&aaaav 1 fcitf 

fffi!»Mii2&. BR©R«EIBa>&&*:i=!/ h 
*RR*fc*Tfta««fflaRfcU £ 

R©»a-t;i'*>sfc*Ra i e5>3.-;HfcRR*fc*.T« 
(mm 1) . 

[0 0 4 0] *&, ±i£©02 (a) , (b) fcjRT* 

2©»w©iB«tt«*ft*wi»i«BTri4, Ra& « 

9ffil3«t. «f»©iSiaffifiES5g7AfCj;l3ISaisI«St 

*&. 5 s -*«»*a8 , rjaiaaa«i 3c*»t*ii 

[oo4i] asc, ©stamps 9 -mRaiaaeBi 
3 wsnas^w^aio 
rtt^s©^4Ufcsaajaa85i 3ii*ttsaKBH© 

8£BHlC*0>«RattRBR7A«BW?«. *fc, 

w«*ffl*R9fcj:DRaRa«i 3Tr©B*©R4fc 50 
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RfflbfcJSS (0 2 (a) *H) . HRRt^R** 

aiicfe^r. sRRB©58*u;fc»a«ia«i 3K 

OV>T©RS0RBR5 ! --**5 S -3'«»*R8*6R 

J5KBS 7 b t, rbrrbrrr^r 1 o c * o mrs 

n&3RBB©»£BHK:rt>rt>S»a«j«BR 7 A£® 

^fc»a«*B* fc*jfl irvrsttmajgRUfcRBR 

[0 0 4 2] *LT. B«M»Rl2fcJ:D, HRfiKr 

»"^v>t. Ra*aai 3*, =?mmmm*7Bt 
m%%s®%%m¥Wt 1 0 icj; QRRsn&gRNts© 

8£BBC#*SttaRRSB 7 ABRtofcttSIMR 
Xb C± 0 SRWS©584U&»affla» 1 3 1 fl-fl 
BtRSTSJ^fcBBriifailifciD, 
BlHas**j:fc*«T?** (02 (b) rm. R#Ri 

2) . 

[0 0 4 3] *&, ^fflHa«lfigBJfl7 BOm&WJ, 
R©«BS:AI$fcb<tt'J-fey hRCR. Eis^a©^ 
WW1Wlcai^»T. SmHFOftRBHfcfrfrSR 
affif&BjK 7 ACftATTffMHMtK* 7 B fcffifflT 

*ctfcj:D, m wbse^ri 2ic«fc*?s«fig$aa 

*f?a5«B««ftt» (RRR1 3) . S6C, BRRjk 
¥RfcJ:0. 5lMfifflttffi© ; ?MI»aBj*B*7BfclX 

aaKB*o££SHc*#«RsiiftKR 7 Afc*rr 

*R14) . 

[0 0 4 4] *&. BBRftRKff»?maiM«R 

7 b £n JSfigizffiffl tfc&si. i&a*aa« 1 3 ©^ tin 

B. a»*Rfc*D*©BSR»1-« (R 
#ai 5) . Set, 01 (a) , (b) Ttt. BR© 

?wmmrbB7bb, asasaasBi 3\*nz=M)®» 

T»i# (RRR1 6) . ^HtnaUlfi&B^Bfc, 
affiaffil 3-C©RS©564I^CH«<«r-^IHIC*R 

1 1 \z£t)m$nitmm&T-?\z&CT, nasaa 
vi 3©*»*6aiiirr*cifc±»). ^ajaasBi 3 

©RrttRJWlrC** (RRBl 7) . 

[0 0 4 5] *fc, Ha^aiBl 3*mR*fc*.SftT 
^if§Sia«}^B5!i7BtbT, ^KK^©^ 
4bfcS&afflaSKl 3£W©ttaflBBl 3iC«(t«M 
a#}fiEBjR7A€:fflViT, SStfi£&fT)S3 C t feTt* 

(»#«l 8) . set, B»©Ha«^B^7Alci; 
0RaBRtLTW(i*FiiBfc«i*an. ^RajfiaB 

1 3©Rs«*eBau5**a<t"b— 3©^«Ra 

Mai5$^^:AT*3#. BRR^-^RJII^R 1 1 fcJ: 
*B«j£x-*©*ffl*<*Rfcfcofc«£l;:tt, Sffifig 
^R12lC<kO. SRW«)*^IBC^:^fcRaffla«l 

3 tco ^rwsiaiiteWfiKT 1 -^ ^x-^ffi^^a 8 *> 
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saaiaasss, ma®mmi$.m 7 a\z£q mm 
&*m\ztt?iz®E®mtoi 3 £i^-©?&aiH!*&#tj£c 

fc*«fc5CW1j?jiJcT£;:£:C«kD, SKBgfc&IBS-tt 
S^t^TtS 9) . 

[0046] r©«^K*v>T, f&as&assi 3at$& 
*&*.snTv>*«£, ?«iia&a8*. m&om 
msb 1 3 ©^©^©aaaiaffl 1 3 ira-©»a 

a«l 3*«B«lrt*IBfc&t>fc*G. x-*&®^S8 

* 5 c t * < . *©#£©§i&a&a8B 1 3 *t ttt&aja 

0) . 

[0 0 4 7] T«tt9ftatt©ft8ttfflElft©tt 
IBW»*l/<tt'Jt»h»i:tt. Kt6^S©ft#£ffl 

wuca^r, ■MMMmiica:? fcs&a&asB 1 

ft. HW<$*S1 2lCJ:Siiai§i5©H*fi6jaaSff«: 

5*K«»ftn (w*«2 1) . a sc. iranjk^sc 
«k 13 . jfeffiffl^ffi©^ tB^aMa»>b b < MtPHMmi 
&©s&ajaaa8i 3c»-rs«&es»±Tsrtcj; 
0. ttAtm«iMrr«c&«cv«« <r*B2 2) . 
[0 0 4 8] *&. iaasaaffli 3 *.snx 

a»a«i 3*c*fc*.s-#. ; r-9&mm. m 

1 *«*©»a«sa» 1 3 c*H/T#ac*&*.* c t 
c*o. tta®*a*ffi*ft-?e« (W#a2 3) . a 

SC. »a«&B*7 A*,ktf^ffi»a;l8&B*7B 

«. »a@»©s/hffi^siiir»5ffia-fe;pt-r*ri: 
atrs (19*^2 4) . c©«^c*v»th:. raffia 

681 3 5. fflRWgiailJl'frSfcSt&a^a-Jl'tL 
fcD («*512 5) . m<D%i®-t)lft 

ttB*ffat5i:t««T#* (M*a2 6) . 

[0049] §&a$aafi&i 3im©*ftnft* 

*6&*»a«5>a-A-**iC*&*T;|(MtL&D (19 

*«2 7) . siaiaaasi 3*<. mcMMRHK^eft 
ttBHie. ftftwaa-tAfr&ttSMres'a-A'Sa 

»•€•)» AT«<$f* it C«fcO, aKP$S©ffilB&fT^ 
<M$*2 8) . 

[0 0 5 03 
[*Mfl 

(a) S§l£SS0J©SlW 

0 3 \t*m<»® 1 ^»WC^^*iS«««HW*fil 
aflaBBCtWSw-r^ny^BrcfcD, £©03 C 
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[0051] Cut, r©H3c^-r««jaa«Btt. 

Y'fi'D^D-fe«y^3.--y h (MPU) 2 0. BS&ttl 
0PS2 1, W8jfc7*-*ft8«#l2 2, 7919 2 3, 
3V>FfMJ«ft2 4. *%U2 5. DSP Gr4?* 
A^tA^D-fey-*) $2 6, DMA (^f Ui> M 
*'J7?-fe2) 3>r-o-72 7, 9-< r ?28RXf79 
79® 2 9 £*-&*.T«$3n, DSP«B2 6tiDSP 
ffl**'J 2 6A£-£fcA-0>S. MPU2 0»i. 

«fajaa«B^<*ct>&*fflat»ift«»T-6 , b©"c* 

0. 7919 2 3RlX3V>KffilgS2 4S«aUT 
■B9St»«Sn*-*. DSP <&4V9Ws91r*f 

^Dty*» 2 6&sAbT«M*&st«3*i. 7* 

[0 0 5 2] &*, ±fcB©jIffi&, WM». f-?l/3 
-y, 8»Mfl*&tflHRflttt*tt. it>C, £©0 3 
CfcHTttHwSntHftK 7919 2 

3. **'J25, DSP8S26, DMA3>hD-72 
# 7. *-fY2 8, Rtf7 919&2 9 ttS7 r 3^75> 

d^rtta»aHil. WAtf, fpga (7^-;uk-:/ 

[0 0 5 3] FPGAttt, 3— !f©#7CT*8 

flBfc£&-f£;iia<T£5AS I C (Application Spec 
ific Integrated Circuit ) T&oT, -t-#&&*8ft£ 

*rr* FPGAtt. sftroaa-feA 

*»&»D, 7"D?7S>?C«fc0£ttS©§&a'tA£ifa 

[0 0 5 4] 2*. ttl 1 ®&©3i8IKfl±©;fc®©&f 

#SnTt»«*t. £©F PGAC3HTt>, 
?*^irfc*tt«JIUIttHs3til»©lt*. a-ifaJWHH 
»SfT*'5ilt* J *C*««k5C*-3T^S. FP 
GAtt, »**««*V>4:^5*X^AVLS I ©SI* 

t. ««■, 4*. *«cm-rs-p©»iM*«s«m-e»tf 

C«4>-C*S«k3CfcoTV>.&. 
[0 0 5 5] MtMC^TtFFGAtt. flSSfT^ 
±WWK^©BfS©««IB*SSi"raJ:5fcFPGAft 
ypy5ASnTV>*. C©FPGAC«fclJ. 
«litiS:AST*oT*>. MPU2 0©Jt^CJ:Drt«© 

*fc, #*©FPGAtt-t©rta5C*ffiffl©!&a-feAS; 

stT»o, ^nss^fflisaisiK<»:bTffiffl-r5<k5 
c&t>rv»a. 

50 [0 0 5 6] 04tt#8W©SfSlHffi«C*Vfc*§E«i 
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t?*o. c0H4C5i*TMwra8Btt, «*.«■*© 
g&a* a -)\>& e * * ftaiiHiK ic «fc o ttA s fix v> 

-6. CCT. 3 4tt«»©FPGA (7W-JPH-7 r n 

ofpga 3 4 ttffi»©asa-fe;u (ttattrts*) &tf 
ffiftflD^fflaa-fe^ (?flm««d»9R) fc±os6a@ 
Bt bxnmiiffi&\zmfcSfixm%mmn%Tzm 

a*i>a-Jl^T*0. H*f;fl»»©H3C*l**DSP 
$26, DMA3>hO-72 7Xtt*-f?2 8i:bT 

[0057] torn** Mmmma&mti 
ssB-efco. nat^a-^itt, «»©»a-fe;nc,J: 

D***nT***i:*-3fc«IB*#"r* l bO"T**. 

$&. KS«iaiiHiK (MMMU9K) 2 is, ms©h 

3lC*ttSI8$t&tblalB2 lfcfcfJfcf *>*>©■?, FPG 
A 3 4 K43^TBS)&tB£l/fc«SfcRS«ffl<t^«5S 
£T •£>;! iilCcfcO, B»«t»tLfcClt*MPU2 0C 
ffl»T-5fe©-C»*. 
[0 0 5 8] **'J 2 SIC^Tfe, 9li)!B©03K*3lt 
•S/^EU 2 5lCW^-r*t>©T. r©^t'J2 5tt, F 
P G A 3 4 £«f*«lft9BKflltt7 ! -?&fiUOT«fflft 

fefc, F P G A 3 4 UffftHMtAetoiW 
**«W«««5 9**bTt»*. SSfc. CO**!) 
2 5B. PJA«0 7lC^-r«fc5^. &FPGA3 4$© 

Efta-fe;ncffi*ffiffl"ifie/^Bjffittffi^SE®anT^ 

(KtS^R) 2 5A£*&;tTtA 
BPS. C©^a-b^T-^l'2 5Att, KS©^4 

8Btt¥a©ftSffiffl«fS»cStJ^T, 3S&Kt§©52£g 

tlCtO. BfS«IB**f*FPGA3 4*«|*rfit 

[0 0 5 9] 57 liX+f >^x y jr UK (©SgfeaS 
S&Br^fR) £©X**>?xy£!Hl?&5 7 

U2 0©m^ <.^^>^xy^m^mn) \z&<o, f 

PGA3 4©X**>^xy££fT&3;r.!:l::«fc<K » 
§©K±UfcF P G A 3 4 \Z&»Zmi$ 1 §<D%±%H 

* (0!IA«S5 (a) , (b) fcjR"«MHz;W3 6a«» 
«5fi4BSa-fc^T»51) «MPU2 0K»8fBi5MB*t 

[0060] MPU20 ttffiajaass^ftfct) 
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&mi62 lfc±DFPGA3 4T?©»$©B£StttH 
SKW*©^4l//tFPGA3 4»CO^T© 
HaiHlKWjsSx-^S^^U 2 5©ff*|j&7 f --*rftJNI 
*2 2*>6K*fflU *©»aEK*«7 i -3'fcS^ 
^fflaia-fe^t, 7,*^>5 1 X5/i7[51K5 7C<t0 

fclia-fe;i'tS;fflV»TSKIS|§©5B4bfcFPGA3 4 
t ^-«&HB£ 3«l6£f S it*© MUsEr-* £f? ttifS 
S*«7 ! -*tfJI^R3 5fcUT©«B**U 
10 !$&<D%±L?tFPGA3 4Zmmf8.-rZ>1ttb\Z> C© 
FPGA3 4£'J-trs/ hftU-fcy HB**fcU;trr* 

[0 0 6 1] ±iE©S«J«7 i -^lf^S3 
JWi**r*!lta»»*&». ±E©^ ; EU 2 5 ©Sip 

«MM(*5 9K»»i3ftTv>a?t&a&a*;H&©8$ 
ffitt, F P G A 3 4 fc*^«»a-fe;i^#©*©WA« 
20 loxteweasttTn*. tot, mpu2o©iwwi;: 

[0062] mmm mmmm 3 o«, mpu 

2 0tC<k9l?ffl£nfcS«»£T-*fca^T. FPG 
A3 4&, ^HSfta-fe^fcX+f >^xy^lil»5 7IC 

± d »k a fiftmmmoftmmz to**wmwis* 
»v»&»a-fe;Pt ic «t o SRf»§©»4UfcF p g a 3 

50 ffffiJ^frfiB 5 2 t->«J 7)V*&) 5 8 t*-e&ATV» 

[0 0 6 3] ZZ.X> '>'J7;l/^tU 5 8tt. MPU2 

FPGA34*^©K*fflbi'n7^lCJ:»3, H 

^) IC^lftbTFPGA3 4'N^i|&-r«.t>©r*i). S 
ft. H«l^llfflB5 2tt. FPGA3 4±Mft/lS 

^ IMt * t PI§©%4SH * WH& )imi^ 

40 itm&ht\z&r>mmi&*mmmz%<j)X3bz>. 

[0 0 6 4] flJAtf. 05 (a) I^T«k3*. IfcWt 

frzsmm (a) cj;r)»«snTisaia?si:UT«} 
^ans f p g a 3 4 ic*v>TW«^tttnan&«^ic 

*^Tti MPU 2 ^*^>?xy^lHlK5 7IC 
WUT, Am (B) T^-rA^^X+VW^XICi^X 

* + >^x >^ ^ sff fc 5 e©ms*ff ?a 5 a 5 icfto r 

^Y^x-y^iK^e. i&a-t:;P3 8©5^. P^S© 
50 T^5. 
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[0 0 6 5] *lt. nmtimmz o»c*^r«, 05 

(b) \zmt^\z, Bg©584BBK*>*>saia-fe;i' 

mm (o ic^ri5t:E«biiUT«iifi©05 (a) 

-r-5«fc5(C^oT^-5©t?*-5. MPU2 0«, 
F P G A 3 4 {BHa-fe^fe L < 

teKS©^®BtC^*S&ai^HcttTS£«£8lt 

i-5*&©s±?a3 2 1 Lxammfttzt t*>\z, 
m<D%£\zftox. m&msoomi&mizi. 10 
or, f pga 3 4 (D^mm-kfrznmtfuzm bit 

F P G A 3 4 OTmmWO&V* * >J 2 5 \Z 

e *iiraauc*f bxy ?- a s&ai-r s z. t it«k o i» 

-f 52ifl^&3 3 ttTWttJffifc'bWUT^. 
[0 0 6 6] ±SB©lMIC«fcl5, *f6W0^1^ffi^JlC 

^-r7a-^t-hSfflv^r^Tics!iw^. bps, m 

§t&ffl[§]&2 llCfcl^T. A'XI?-©35£ (Xry7* 
Al) , 7?-feX*"fA7?h (Xry7A2) Xte7 # 

^itisnsi:. z.e>mmm2 i\t, mm® 
^&MPU2oi^brm*-rs. 

[0 0 6 7] MPU2 OKJfc^Ttt, (5tStfcffl[Hl&2 1 

^©P3Sftfflm#£Afl$nsi, ^msnfcws 

*t. 77 hfx7C«kS«5!l*«TtS^S^SW»r-r2) 
(Xf'^A4) . V7h'5x.7\Z&Ztt&ff 

H&aji/-3 1 >icj:s&aA<fTftfc>n£# (xt-^a 

4CDYES;i'-h^e.XT>>7*A5) . V7h«7x7fc 50 

7-A<OB!l^*-^<?±$-a-5 (Xxy7A6) . 
[0 0 6 8] *IC. MPU2 0(i. £T©FPGA34 
CtitoT, X**>?x>;/£[hJ»5 7tiSX*^> 
5Fxy*£fTfc 5 X+t^xy^ffi^ffi^ 
Ufy^AT-Xfy^AlO) . 
BPS. FPGA3 4(C*^Ttt, X**>^xy?!E]K 
5 7#S©ra^ (X**W» SA^^n (Xxy7* 
A 8) . 09A«0 5 (a) KfcttSMl (B) T^t<t 
OfcX*YW1X£gT»^ (X**>7>y-h)ttX* « 

* >^x v 5 7 Kta^stt*. 

[0 0 6 9] X+ir^xj^HBS 7lC*^Ttt» _t 
8B©fc^ (X**>77h) SA*Sn. X**>^x 
y^fcfTfcSCtlCkD (Xf'^A9) . $£©&£ 
UtF PGA 3 4 lC*tt«!gRim®8£SBtatoO>« 

»a-fe;w (pia«05 (a) , (b) ic*^4»a-fe;u 

3 6) ftMSU&ST*. ±!B0X*Y>9 1 x<.y*[aK 

5 7»cJ:*8fta-t:;K0^»rilS*tt. mpu2 oicmut 

WWBftfflWfcUTHiaStl***. MPU2 0&, d© 
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Y?GK3 4\zwmm&w\^mjXKii^twf(Z 

nfc$£tt. ffl/ffi©FPGA3 4Cfelt5X+t>5 ; 
x.yttfiff/2.t>n5tf Uf'^AlOONOJH 

h) . »*»a***t*abTw*fc*wsnfc«fc 

«. 0iJAH0 7l'*rJ:5*. /^E'J 2 5lt*lt5^a 
■feJkr 1 -^* 2 5 A«frBS«48fta-fe;UfcW«T-5 y 

1) . CniCtO. MPU2 0tt» FPGA34ICfelt 

* B§©38* vft^mtivmm bis.^z> \zmm bx 
v>£©t&£>, 

[0 0 7 0] »«fta"fe*JW?ttUTV»*«^. 
MPU2 0tf<> FPGA3 4H*tt5SIS*i%4l/fell 
a-t^*ffifflUfcV>J;9KW»T«fcfc"bK, MPU2 
Ott, FPGA3 4(C*tt5giaiHlK«^T-^!£^* 
•J 2 S^e^^iitfttfelC (Xf'^A12) . FP 
G A 3 4 fc#I^?ttI&a-feJl'©R©SlPtt£8#>i 

*, «fflnrtE^g&a-feji,©sc^i5iis£s«f£-rstc^® 

3) . 

[0071] c^T, flUBTOftMtti'OikiPHK* 

3 4©&att*g£fTfc5*t (Xf'^AH) , ffifflp] 

ffi*^a-fe;p©»*<iHigs$s«i^f 5 i;:&gfc<ii£$je 

LTV>S«£tt. MPU2 0©B«^5 i -^W»?g:3 
5IC*^T, FPGA3 4iC^lt?>iiai5IKffl*Sx-^ 
SfflViTWAttH8fc^tJ:5S:S«lfifcx-^Stt»-r 
-5 (Xf^A15) . 
[0 0 7 2] MPU2 OICfc^TtfgSnfcfffltjSr- 
*tt, FPGA3 4^*tB-rit©Tt57*-V<y 
h£UT©tfy hXHJ-Ax-^K&ftSn (XTJf 
7*A16) . B«(S«8S}3 0©>"J7;M ; £ , J5 8l'ffi 
*3ttT«tji£nS Ufy^Al 7) . -€-LT, M 
PU 2 0^£ F P GA 3 4 \ZttbX> Oily hmZtti 
IjbX (XT7 7A18) . FPGA3 4C*^Tfil^ 

snTv^naieiKsu-try hb, nmf$,%n&52 
«. >sV7)vw)5$\zi$bxm®&T : -mmu 

y 2 StU*f Z t K J: 0 ff«$f3cx-^ 

^ ©HflKKr-^lcS^TSRF P G A 3 4 

1"-5 Ur-yJAl 9) . 

[0 0 7 3] MPU2 0T«. ^*U2 50» 

a-t;Ux-7'^2 5AS0BBU, Sffi^©iK7bitFP 
G A 3 4 tCfctt*^ ®&m-t)\'0&Zl)<7> htZ (X 
XS/7A2 0) . CCT, B«^©iK7bfcFPGA3 

4© : pfflsia-ir;i'©st, 2s\z%mtix^z 

&FPGA34 lCi^S*^«8&a-fe;P©SC©S*ffl 5 9 

tsjtei/ (xfy7A2 1) . ^fflna-fejw^stpffl 

Bl±SoT^SS^li. X7 t ^7*A7lCSD, X*V> 
y x y lalfl 5 7 IC J: 5 X * r >?x »/ ^ tfHftt>nx 
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7 A 8 ~A 2 2 fciSfcaSfrfc'S. 
[0 0 7 4] SSK, ^*«*;W«#MMU:»oT 

**l/t77-A*atBLfc« Uf7^A2 2) , Xf 

PGA3 4ic»saia-fe;w#«u»^tw»rsnfc« 

*». «l«yn{f5Att*ji»»l (I PUHD Iffi 
ftfrtt (X7 t >>7'A7©NO;l'-h)i^X7 : -y^'A2 
3) . PMMttlBTfi. 

[0 0 7 5] COD.fc^JC. ttBH©m£lMlCto*S 10 

ttmmmmm&mmmz *n«. f p g a 3 4 

t. TIBltJkS 7 t. HW^T-^ffi^«J«2 2 
t. BStftffllHlK2 1 1. X*v>^iyi'lHlgS5 7 

t, T-ri/D7 p o-fe^-y-2 1 1, »»tf«wi3 ots* 

[oo7 6]se.ic, saa-fe^f— ^2 5 as* a a a? 
t>. &mm$&m?zztts.< 1 PLi&a£fTfc*. 

ft. MPU20 HWOM&lt 3 2 t LTOmmtit 
*»&«S«ihf*Ct*JTS5©-C, 8B©i8«@*£ 
[0 0 7 7] MPU2 0jWI»#R3 3£LT 

©««**•*-* ctKio. ^fliaa-i-;p©»£«a-r 
*&. WRoTMia'feJMK. fpga3 4 

rttr^JftSHt&nT^aWT. J$8©5S4LfcFPGA 

[0 0 7 8] ft*. ±&0*SUMC£fr>Ttt. 041* 
*T<fc3|-, ^afflaSBtbT©FPGA3 4€:2<@ia: 

SUf. lfl*«M*3RR±Rl7«J:3fclMKLTt 
(b) m2^JS«»J©SliW 

0 9 «*55^©^ 2 mm K*»«eaimMtf?eii 

«»a»B©»«*»liR:«-ryny^H"C*0. 
0 9 K^-rW4RftaaB<b. ffiiBCSS l ftJMlC*tt« 

ttAiRRfcRRsn. fl*tfxfteR«BR*&&« 
[0079] tc5tr. c©09fc^t«ajaasa 

tt. 03lCT*bfc'b©i:a«|BItt©«ffiSWrsB« 

murr! 1 1. mpui 1 2. nmf&r-frmmm 50 
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113. DMA iiHWYWJTtr-bX) 3>hD 
-7 114. DSP (r-f'^JI'i'i'^D-lrsi*) 
RtfDSPffl^tUS^&DS.Pai 1 5fttf^«U 1 
1 6 **&*.T»r>4. 

[0 0 8 0] 1 1 8BH4lC»r^U7A'^«U 

5 8£H8©Rtl£&fc-fDPR (5«a7*#-hRA 
M) , 1 1 9«04iC^TX+V>5 1 x<>i'|5IK5 7£ 
PWO«i**fc-r*<*1r>yxsr^H*, 1 2 Ott-f 

t&fct), MPUI 12, DMA3>hD-5 1 1 4, 
DSP6B1 1 5K-52-p©^fflg&a@Rl 1 7A. 11 

7Bit ^-n-enFPGA (Harass) i*.j:DRft3 

ttTt>* (61T, i?*ll 1 2, 114. 11 5KI/1 1 
7A. 1 1 7B»FPGAtE«TS) . 
[0 0 8 1] BP'S, F PGA 112, 1 14&tfl 1 5 

«. 5S8Sc©ifea-bJnc<kDa&aiii»tUT«^^nfcHs 
it^a-jw*?, -e-n^enMPu, DMAn>ha 

-7. DSP|BS:*a-rSJ:5lC*-3T^0. FPGA 
1 1 7 A, 1 1 7Btt. 8»©i&a#lfiS®3it-<fc91&a 
HRfcLTHRrtatBKRRSft. &FPGA1 1 2, 
1 1 4fttfl 1 5©Br£«R?£liaU3S'b©T*S. 
[0 0 8 2] SSIC. #FPGA1 1 2, 114. 11 

5 m 1 1 7 a, 1 1 7 b tmm&T—s'mmm 1 1 

3 i;*^ 1 1 6 tlir-^KA7 4 0, &SrA*X4 

1. U-ty h;tX4 2fcJ:D»«SnTW«. x 
-*RRrtX4 0fcJ:D, »»R(U@lftl 1 1. ffttft 

1 3, **»J 1 1 6&tf£FPGAffl 
©DPR 1 1 8*<«5K»a!$n. »$r/U4 1 »C<k 
0, £FPGAffl©;<*ir>3 l xy20Rl 1 9jMBS 
KjftBtefU U-ty h/tX4 2fcJ;0, &FPGA11 

2, 114. 115&tfll7A. 1 1 7BiW15fc» 
SSSn, 3 SIC, SFPGA1 1 2, 114. 1 1 5ft 
tfll7A, 1 1 7Bt<i>9-7^7>mtft8ll 2 0 
t*»DV/RV/XX-f ^-7x^X1 2 3, DV/R 
V/tX4 3£frLTattSnT^S. 

[0 0 8 3] *&. ±SB©5 i -^fiSlA*X4 0, RR/X 
X4 1, 'J-fes; h/N*X4 2MDV/RV/U4 3ttr 
*flS*n*fcit>K. FPGA 112, BRRt-^R 
RRffil 1 3Klfc»*'J 1 1 6ICOV>Tfc-fi'(b3nT 

*o. jmsttv»t , n i bPttF»aasnc«D**.*ffa*. 

ffl^a) 11 ltt. MPU, DMA3>hD-5, DS 

pest i/T«iiBr*»aia»)W»*an&F p g a©» 

gfc&WTSfc©-''. PHM«ff£b^«#lc. -?•©©& 
»Sttffla^tbT7 f -^fi2btX4 0S^LTMPU 

1 1 2tcai*-rst)©-*?&.5. 

[0 0 8 4] *&, MPUirLTW^SnfcFPGAl 

1 2«. ®mmm£mzt>itzmmzmmM®r* 

t>©T?*oT. DSP88tUT«|j*$nfcFPGA 1 1 
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ft*>eM*&&K3n«. *tr. ***w©fpga 

1 1 2lCtt, W%mM& \ 1 lK«kDMPU, DMA 
3>ba-y, DSPgBtLTffltE-r^FPGAl 1 
2, 114. 11 5T?©BS©58£&tfttfiU;fc«£. * 
§©S8± U£ F P G AiWTfc < *©te© F P G A©tt 
flBKg^T, W8fiKT-*#ft«M8l 1 3»&tt»ftt 

t. x**>*xy*iaKi i9K*D*»fan&aii 

[0 0 8 5] *&, F PGA 1 1 2ft. **UB««©* 
ffSSiaiBlKl 1 7A, 1 1 7BfcL<tt|Slt?8&&©F 
PGA \zm 5JS«&S±TS*S@^±#at LT©«8 
*t>*l/T^*. *6t. HWlSx-^fia^WW (x- 
^fitfj^a) 113B, F P GA 112, 114, 11 

[0086] *&. x++>yx5/*ia» (iaa«^® 
js&fr^a) 1 1 9B. ftFPGAftKRttsn. mn a> 

MPUtbT^filfSFPGAl 1 2ICffl#StlS,fc'5 
lCfcoTV>*. /t'J 1 1 6tt, Bgf©36£l/& 
FPGACftATTffliaHRfcbTOFPGAl 1 7 
A. 1 1 7Bfif6fflLTV>*fW«J8«B*Brr*B 
»¥R£LT©tttffi£:frLT*3'). TWMiaRl 1 7 
A, 1 1 7B©fWttfflK«©*B»;U3t>l/<ttU , fe 
y Mfcfctt. **'J 1 1 6fc*tt5ttt?tefflfiUSfcS3 
MT. 3K»«©»4U&FPGAfcft*TiHM&aH 30 
181 17 A, 1 1 7B*«fflf*J:5ICftt>TV»*. * 
61:. £©^1) 1 1 614, 6FPGA&&S&?Mfc 

a-fe;i'©»©stpfflic^^T , b«nwsnstt , bi:. a 
f p GA&<o»m-tMz»*m*in/**ikmm< 
ss^nr^saia-fe^x-^n 1 6At*&*.T» 

•5. 

[0 0 8 7] Sfta-fe^X-^H 1 6 AlCfcH 

Ttt. SFPGA112, 114, 115, 117A, 
1 1 7B«lc, HI 0 (a) . <b) C>RT*3&ilfc 

tv»6. *fpga«k, ffiffl^s&atJP© 
(d) ©«t'5ftWfcfc&oT*D. ^fflgaa-t;w© 

»tt (E) ©J:3&W$eftoT*0, &FPGA©« 

iB*^at*&»©»aiHitt©«i«K^s«:8ia-fe^© 
»tt (f) ©.fcsfcw&icfctj-a**. 

[0 0 8 8] fc*. 010 (a) (C*V>Ttt. DSP$ 
<hl>T©F PGA 1 1 5K»$**5fi£l/TV><&«-&«* 
UTfcO. ^M^a-fe^Sffiffll/Tt). (G) T^fffl 

«»©»©na-t;w«Tjai/Tif»«. se>tz. 12 in 
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ltt. Rtg&liilaJKl 1 1 Kit) FPGAl 1 2, 11 
4, 1 1 5T©»g©8±fc&ftil'fcig£. SKPIt© 

584 ufc f p g a \fo ^To&mmi&mfSLT-f turn 

Jfcx-^&fcffift 1 1 3»&tt&t&L *©shhuk*i 

mT-9t> 1 1 6©»a-fe;vf— 1 6 a 

fc«Mft*nTV>**F PGA»©Ha-feJHw»SffifflBj 

iB/^iriBttsifcS^s, MamftfcLTfNMUMt 

fT^^t>©T?Jfe-3T. SFPGAfttC. DPR118& 

[0 0 8 9] ::T, ±BOW(l*tt«tl/Ttt, fi*T 
fcw*£3fc3MH©«flWl»**. BPS. *1*ilil©tt 
tttUTtt. tt&©ftl*JM£:HMc. §&P*£©§8 
±l/fcFPGArt©^f||ia-fe;kSffl^T, F PGA© 

nmmntiiShov&z. *&, 82©si®£lt 
«, ±»©m ©««rw*ij&m£*&w»£fc. f 
pgaii2, ii4, 1 1 5 wiaa©fflti©AnsA 

« «fc 5 1 LTffi8fi££frfc 5 «t 5 C Bflt S fc©T& 

[0 0 9 0] «*.«. 010 (a) K**J;5fc. ^ffl 
Ha0B117A, 1 1 7B£Rii< 30©FPGA 1 1 
2, 114, 1 1 5©5-£T. DSPfi5£l/t©FPG 

ai 1 5ic»s«t5s^u. ?ma-fe^tttJBi/Tfe 

(G) T?^f«l«»©*©lia-fcA'««TJEUTV»*» 
ffl©FPGAl 1 2, 1 1 4 K*lr»T©ttffl*TOI 
a-fe*©fc*MBU 3&FPGA1 1 5©«flB£«J© 

f p g a txm^.n\mmm t Lrnmmntt*. 

S«£tt, FPGAl 1 StXtmZtt&OTPGAk 
*U«t»hU tt«©JSljOfi«©«^tfil*©*ttK 
±DW»j**frtt3fe©T**. 
[0 0 9 1] r©»-&fc*^Ttt. P8S©584LT^<5 
FPGAl 15(t. DUA3>bO-ytbX<OF?G 
A 1 1 4 £«i8£ffiSfcAftS*.S, BP5, FPGAl 
1 4fcDSP8B£UTW8(£U FPGAl 15SDM 
A3>hD-7tbTS»fiE-rntf. 010 (b) ICtr 
T£5lcaa-fe^©*£#*lfc<fc0, DMAn> h □ 

[0 0 9 2] S&t. $3©ffi«il/rtt. ±>£©V>? 
n©#j£T?t>S«jS)WT£*.&^«£fc. MPU1 1 2 
*<, ^ffl^aiHlKtL/TWFPGAl 1 7 A, 117B 
Sffl ^T3K»g©5S4Ufc F P G A t ^-©ISaiHlK 
^EKIC^S i 5 lCS»l^4ff & 5 «k 5 ClltS t>©T? 

«SJAtf. 01 1K«-TJ:5K, MPUtbT©F 
PGA1 1 2Kt;DSP85tbT©FPGAl 1 5fcfi| 
^ttBa-fcJVfcffiffll/T'b (G) 

«»©st©gia-fe;OTJei>T^5«^, 0i2ic*r 
*5tc &FPGAc*^r«effliriB«:aia-fe;i'©sc© 

\z, saflB&rras&aieittsttjrrsfcf^&i&ai: 

;i/©Sc©*^«Hc v- h snfc^ 2 f—DVZW&tL, 
*fjST5^a-b;v©»*-5-n€njt«!L, ^t©fpg 
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[0 0 9 3] d©S-&IC*5V>Ttt. F PGA 114, 1 
1 7 A, 115. 1 1 7 B, 112 Kfcl^TffifflpItBft 

t&a-t:;KBft£. -tn-^nDSPW, mpu. dmas 

±^»«t5ICl,T*J65.nfc*FPGAtS 

aaa-t;i'©'FE#*tft<ft0, Dspgsti/t© 

F PGA 114, DMA3>h □— Vihl/TOF P GA 
1 1 5RtfMPU£t,T©FPGAl 1 7 AtitfclCIE 

[0 0 9 4] ftfe. ±K©<fc5lC. MPUtUTCDFP 
G A 1 1 2lC*V»T»**«»4l/&«^fc*V»Ttt, W 

$*©fpgai 1 2*t. sw<si5«i 1 2 1 iciawa 

«5(C**t-6, FPGA112, 114, 1 1 5ffl1BS© 5? 
«ifi©XnSA*J:5fcfflMBflaK:*t»T'b. S3© 
J8$©MPU£UT©FPGA1 1 2&Htte. SIR 

[0 0 9 5] ±ES3©aB«IC«J;0FPGAl 1 
7A. 1 1 7B*fflV>TaKWSPO**L&FPGAt 

^-©s&aiai&fljj&icfts ± ^ KH«i**tff ttton&» 
ttBS«!>»tBHic«»«>*»a-fe;ve»v>&»«"fc;v* 50 

6ft*. lSMeMS©»*l/&FPGA*. §#©teffl*J 
ttft-fcMR J: 0 V>ft^a®K£W8j£T5fc#©^ 

[0 0 9 6] MAtf, 01 4IC^T<fc5K:, DSPSSi: 
0TCFPGA1 1 5fcW*«««4b, DSPg&tbT 
tM8-j-*FPGA*tFPGAl 1 7AtAn§toofc« 
SKfclAT, FPGA115S, etOffiffl^IiEftt^ 

»ck i3 t>^ftn8ftaia]issB«i«-r*fc*©^ffl8iai§ 
»M©JS2ji»wc^^*aB»a«ie#tr«f«Ma« « 

©©Eifefc, 01 5©7n-?^-h*ffl^TOTCSi 

[0 0 9 7] BP'S, f5|!S&ffi|2l& 1 1 llCfcl^T, AX 
X7-©8± Ufy^Bl) , 7?-tX:M A77N 
(Xf'^B2) X\tV*v?\*vtff"C?X.y- (X 

xy^B3) {cioRis^a^nst. n©w»»ta 

EK 1 1 1 tt> B$ttliim#«:MPU 1 1 2 CftLTffl 
Tj-fS. MPU 2 OClfc^Ttt. ®#ftttJlH]?8l 1 lfr 

V7 K^xTCis^ja^T^a^s^^wwra (x 50 
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[0 0 9 8] liT, V7h£x7fc***MW»-e** 

;i/-?>K<k*ffla*«ffftton**< (Xxy7B4©Y 
ES;P-M>&Xrs>7*B5) . V7h9x7£J:fttt 
ffl*tT#ftV><i«»ran;t®£(4. ffiSffla->XrA© 
»ffS-«fl?±ait<5 (Xx>y7 , B4©NO;U- h*>6 
Xry7B6) . 
[0 0 9 9] *UT, MPU (MPUB#K»«*<»if- 
Ufc»fcfctt***©MPU) fcl/T«ttT*FPGA 
1 1 2(4, F PGA 1 12, 114, 11 6Cfe£D, 

frft5il£fc» X**>9 l xy*»jiMI*l*aiai/r» 
jRU X+r^xy^lHl&l 1 9a>&©X*ir>3 1 x 

[oioo] sww©ft»iaic**ftMH! 
*tMfri/4Mrrefc. 1 1 ecsittra-feji' 

x-7;H 1 6A+T?(W*ftHa-fc;Ut»«1-*7^ 
-;i<H©ffiffl^lB77^S^ U7f* (7f-<y7B 
8) . rniCtO. MPUl 12(4. E«©5££LfcF 

p g a ic**t*B$$8£gB©»a-t*£teffi*'ij©ai 
a-t;vfr5J:5»rfti»UT^s. 

[0 10 1] Sfcfc, MPUl 1 2 fcfcHTK, H&a-fe 

;i/x-7;n i 6Aic»iftanTv»*. &fpgai:* 
v»T«yuiW»:»a-t*«)*t, HSijax-^fi^**! 
i i 3Kff»snxv»*, MMft4rr«ttani*«i 

*f *K<«ftlia-fe^C!)ftfc*»*S*TH:«lb. si 
#OJM£bfc#PPGAt||LT. ffifflBi^a-b;w© 

SMi*i*c&»fcii*«ifirs*5#**«-r* (x 

f? 7B9) „ gp-fe. BS©«±bfcFPGAt*V>T 

ffifflBiigftifea-fe^ros^ Mtotzmmtz&m 
a>£wrt*©T*s. 

[0 10 2] »S©8&UfcFPGAfc*HT 

«ffli>itBft§ia-fe;v©»55», ^*ts«iBsrr*gia 
H»*«ij«-r*fcMft»a-t^©»J: o t*3v>«6 

14. MPUl 1 2(4, #FPGASfiefflpJffigia-t;U© 

hhc v - h a n&ig i j~7Ar*iMcr * 1 1 

fclC (Xxy7B9©NOJP-h^6Xx>y7B 1 0, 

hi 2#m . a«fle&'rrs»a®»««wtr*K& 
Sfta&a-fe^©»©*^jat v -ha n&s 2 r-7^ 

(Xx->7B 1 1. 01 2#fl9) . 
[0 10 3] -eUT. S51x-7;i/igS2x-7;pfc£ 

ttttu *FPGA«»-t©ipt:-t*wen©iiKft«isw 

*©fci»»ft«ffl^lBlia-feJl'*»oTt»**S«>«fll 
!£-r* (Xt-«^7B1 2) . W6, ±j^©^lx-7JV 
£|g2x-7;Pi:£J±&U ±T©FPGAfc*^T« 

fflnHBft»a-fe;i'©»*J, Mmc4rr«MBR«« 
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[0 10 4] 35 1 x-^tSB 2 x-^l^© 

;Ko»*t, *M«*T«MB**iti*r«fcaKft 

aat^WRiDfcfcS^aafcfettTrft^aatt. * 
KIB«. aa«KSKa$©B&LfcFPGA©aatt 
yfcfrfti Wfy^Bl 2©NOJV-h*>6 
Xx-y^Bl 3) . 

[0 105] CCT, Xf'y^B9C«l>T, P?§©55 i0 
4LfcFPGAfc*Vvrttaaaftaa*JP©ftjW»J& 

©»<fcO"b*£H«Stt (Xf'^B9fflYESJl- 
M . &W«©»£LfcFPGArt©*«a8-fe;l'*/B 
friTMBfttfflMt-rS Wr-^B14) . 
W?^B 1 2lC*ViT, 8lf-^i»2f-^ 

a-fe^©**. #«as*rr*aaiiiB«aj*T*»c# 
gft8&a-fc;p©»«t o fc*€v>ffi*&*re-T<&a«£« 

Uf'^B 1 2©YES;i/-h) , «it-^;hc* 20 
ttSSFPGAICOWt. »2^-^;HCT»ftanfc 

4) . 

[0106] ±e©±3CLTS*jayflajw?fcbft* 
t. mpu l l 2cav»TB. W8flc**f?fcton&&© 
ftFPGA±0^«aa-fc;W)»«*J6 (Xfy^Bl 

5) . ftFPGAfcatjs^aaa-fe^oat, **u 

1 1 6K*«SttTt>«, #FPGACi{«ft*«aa 
■feJl/©SflSttiStttt-r* ttr^B 16). Z.Z. 
T. ftFPGAfc*tt**«aa*;i^»*«»aaJ:0 50 
<b*£V»«£tt. *©g£77-AJ!!ab (Xfy^B 

1 7) . «j»i^n^7AK*ii*ffla 
(i PLMa) ««ffftton ttf?^B 1 8) , mm 

[0 10 7] C©J:3fc. *58M©^2Sltt«K^* 

es«tt««ftsi9a«a«BKJ:ntf. fpgah 
2, 114, 1 1 5t. ?aaaaai 1 7t> ana 
x-^«^«»8 1 1 3 1. mm®& 1 1 1 1. m 
f&mmi 2 1 tzzts.*., ®w&®m\z%vz>2izit 

£ftJiaaaoM*lZttLT*«MAS*t?B*0E* 40 
[0 10 8] *&. X**>5 1 xyi'lal»l I9«ft 

it. awsn&aa58fiiKH£*^*aa*»£»^& 
aa-feA^sa*, saas©«4u&FPGA*. 
aaa»aEaiL.Tav»*ct«tT*«©-c, 

aK»l/T"b»V»aatt«a»b!6:««6ttlH*fftt5i 

t«t-e«*. i i e »$©fg 

4LfcFPGAKftAT^aaaia»tbT©FPGA 50 



WBW8-44581 

as 

1 1 7 A. 1 1 7 B %m l/T^«fW«a««SE« 

bra*, (uwtatt«©aaaxab<tt«j-byha 

£f7ft*.S©T-> &B©»ff*ft:fi:a4-?e«. 

[0 10 9] FPGAl 1 2iW»a«±#fttl/ 

Toa««*r*ciicJ:o. fcftfflttaw^aaaig 

&117A, 1 1 7Bt>L <«&§&£&© FPGA IC 

»r«»ata±i-*j:i««T*, &s©tBS«A£Bi 
(c) %3%mmwm 

0i6, Bi7»*an©a3aMMiz^«gBatt 
««fte«a»a»a*w-ra-e**39«. #mss0j©tif 
aaaaa*. aaoai. ^2^ss«f»jti^«i»c a* 
a»*a«fcff&3±3fcAi*sicff«an5 i b©T 

[oiio] *&, r©ai 6 ic^Titfflfflagffii. 
aa<DS2aaac#»«tta«utBicituT. *m 

an. aeaaouMfct&saaffiaatt. aa«?a 

-;UT-ft <*«!§& (FPGA) 65-l~65-8T? 
»*£tf*Sfc-5. ST, :©01 6Ki5V>T. 6 2«7 

ij > Hga- ? h^©a-y K 6 1 imttto&m® 
a*. 6 4 tt^ aaaaaa. 65-7, 6 5- sot 
a*sii5i?s (^a?iaMaa5) . eattaa^aafeufc 
aat^T**. 

[0 111] HET, aa@a6 5-l~6 5-8tt, 

^Djf5s>ifattftA-H«>x7©«/jN«da 

*T!*D, a=yh6 2tt. «ft (0*. 8"P) ©ftSl 

mis 6 5 - 1 ~ 6 5 - 8 ft its. aa*tf:/y > b«a- 
s. 

[0 112] Jl©±5ftaaiCJ:D. *»W©a3a« 

«fc*»*« g BWMaftaiMHHajiica^Ta. 
01 eic^-f^ic, »fts+©a«iaK»6 uc*tt* 
aaaae 5 - 6©aa-fc;v6 3Taa«»*ftr«t. 
aa©»iaa«©«^tw«©*afc«tD, 0171c 
tkt <fc 5 c. -e©aa-fe;i> 6 3 z^tsmmm 6 5-6 

SrSJOab, ?MMPm6 6-7«afP4>©MRBB 
»6 licacTaffrSttSJiifcj:!), f»§£ttlB3-a- 

[0113] ^©.fciic. *agB©a3«aaic*»*»a 
ssaa«a^gaa«iaas»t*vsTt>. aajsass 

2&^iSaaJ!iag?i:bT©*aiHlK (FPGA) 6 5 
- 1~6 5-8S^ftA. Wj4©^2^JS«»Jt^»IC. 

wffisaass tc*tts a * srsftadsa©aat:# u 

T-t©ffl^Slil*7C*©iE«ftatB*l|iSTt «J: 5 K 

aes/hsifls, «aaftrt-«ct*«T*awja[««**. 
[0114] ft*s, ±a©*a«afc*t»TB, ?m 
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BU1B6 5-7, 6 5 - 8 &8HII&6 5-1 

-65-6 fcfctt*M*;«*«W*»*l/ft«£C. 
COTl»«III»6 5-7, 6 5-8&ffl^§ri:t<fc 
0, liM©$B2£»Mil^D#8IC.fcD, M««ttlB 
S*TV>*««. JlftlClEfcSftl*, M*.M!&ft«iaB6 
5-1-65-6 l^fiSt&S-fe^ (iHlttattlSB*) 

[0 115] (d) ®4^iS«|©iKW 10 
018, HI 9tt**W©JB4*||«k:*»*>*aHiM[ 

ttmmwzft & 5 <k 5 u Axmmzms ft* t> or 
«s. St. cohi 8 ic^-rffi^5aag@ii. (mas© 

S^5**WlCfr#*1IITOa*Bfcttl/T. l-7hT! 
ft<«c«a=s» hAO^SfflSMagglciOffifiScS 

<a--vh75-l-75-3 -T&SjfcWfc*. 
[0 116] ST, COBIl 8K*^T. 7 2ttfflfe© a? 
a: 7 h 7 5 - 1 - 7 5 - 3 <fc D»*^D^55 >^b] 
ttfcffMflail. 7 ltta-s/h7 5-l. 7 5-2 J: 

H&mm) 7 5-3±Dtt*^Hia=yh», 6 5tt«n 
IllgS (F PGA) . 6 3tt»g#3fi£U£Iia-feJWT-» 
3. 

[0 1 1 7] ft*. fttt@K6 5»«H«"t;V6 3C^ 
*LT*>«. COJ:9ft«Mtl£J:D. *5SW®JB4SGlfc 

0 1 8 CSTCdlc. »tt«t>©a=y h»7 l fcfctt* 
aryh7 5 - ewna-t^e 3TB*i*58£tst, 

Bfl)$©85 2&ffi0©«£i|iO&©#&K«k9 t 019IC 
^T.fc3tC. -5-©M-b^6 3S^tra-y N7 5-2 
SWDIBU ; P{|a--yh7 5-3Sii^©a-yh 

s. 

[0 118] C©J:5fc. *89!©84*IEttC**« 

gs««»te^^ra«iasBic*v»Ttt, ataffiaffi 

ftlfiHI»»ira«fcUT©:i=yh7 5-l~7 5- « 

a«iac*ftsa * ar**»^sjti©»sc» lt*-© 

[0 119] W. ±«©**lM!fc*WTtt. THM 
-•y h7 5-3«*fcA. 3.~yh75-l, 75-2 
C*^<5!ia-feJl'-CBS**»4Ufc«^lC. £©*«:! 
Sly h7 5-3*fflH4CtfcJ:D. » 2&lfifl£fttt 
03*ttfcJ:DBS*ttlBa*TH*«t, ClftlClEJgaft 50 



«p5B¥8-4 4 5 8 1 

28 

1* , «*tffta=y h 7 5 - 1 , 7 5-2 K^ffiS&a-fe 
)V (7«»9«ldS*) *l**fl£ntt© 
*ftfcJ:D. »*0*»£b&«SCi:©^HMia-fc;i'* 

[0120] (e) msmmmisw 
0 2 0, 021 5 gaffe*** as** 

«Bft*««fflasB*jRi-Bra«a». *§us0ij©ffi 

H»*M**ff & 5 J: 5 * AI«SS(tJS«SS ft5 fc©T 

»«. *&, ^©02 o ic^-r titas&asstt, naai© 
^3. 4*iMc»*ftmiwuMcjti/c. an* 
h*««»asTH:&<. m&m®m®£vti.m 

amaastt, »nam+a=.vb-ewt<* muaas 

85-1-85-3 T-»*J&#Sfc.&. 
[0 12 1] ST. £©0 2 OKfc^T, 8 2ttB»© 
fi??BMS888 5- 1-8 5-3±Dft*7nif53>y 

aa&iMMiS':*?*. 8 1 »w «jaagg8 5-1,8 

5 - 2 «fc 0 feSAfWaWRftaM. 8 4 BiHMI M 

jaagg (^raasaaaB) 8 5 - 3 * ott«Tffffl*» 

SSI*. 7 5ttl-»/K 65tt«ffl@?S (FPG 

a) , 6 3ttws*J»4u&aa-i:;u-r*«. 

[0 12 2] &*$, 1fffifflagl8 5-l~8 5-3(i. 
1g»©a-«y h7 5*6ft*^njf9S>i^r«ftA- 
H!>i7T*S. *&. a-yh7 5, ftfflIiJK6 5R 
r»a-fe^6 3lt^V»Ttt, tt&©fll3Xttg4£Kfl 
fc*t**te©iH«©«lB**bTV>*. Z.O&5ts.m 
^tcfcO, *f8W©»5^ttWfc*»^*iH«««ffi# 

$itfflfflaseic*viTtt, H2oc»fj:5ic. m 
*©««»a»»8 nc£tt«imifias8 5-2©ia 

•fe*6 3«^trtMMM»8 5-2*flJ0IBU 
SJ&8S8 5-3 «Mft:>t)C!>tt««iStt8 1 K£»T 

[0 12 3] C©J:5fc. *«M©S5*»WK:*>*>5 

iiBmi[fli«ft«inunimiiz«v»TB. ^a^aas 
R^«aia«ia«i:i/T©fij«saa8g8 5-i-8 5 

-3 fcfcJ: 0. Wi£©m2~S4*JgWt 

[0 12 4] ft*5, ±M©**JSWtC*3^T«. ^tlffi 
«W»8 5-3*tftJt. ««ffla»8 5-l. 8 5 

- 2 fc*tt*n«-t;wc»#«»»4tfc«*t, en? 

«19*ffla»8 5-3*fflV»*IlfcfcJ:D. W5£©S2 
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nKBBfcSn-f. 0J*.tf&fi?ffi$aSS88 5 - l ~8 5 - 

mi&mmmmz, mtf%>kLttm\z, z.<n^ 

[0 12 5] (f) ®6mmM<D?&w 

022, 02 3tt*mnm6mmmzfrfr*&E»& 

ffijaasiafc. muimmwzfttsioAxvimzm 
an* *>©■?&*. £&> cm2 2iz7ikttiinm% 10 
h«, mm<o®\%mm\zftft%'®mm.%mz\kL 

T. §l»!aSffl$i:LT©FPGA (SMBIhJK) 3 4tf<$ 

en-tus^. n%&\&w&z i*<kira«? 

/£«8#?3 0^§FPGA3 4»(C-5-ftA^nSttt) 

2, ®m®%mmmtVTom-tmmw>* 

l:fe<fctfpj$^x-*&f£*&3 57Wg&©FPGA3 

4\z%LT#m\z*t3.ze>nT»z&t, mmm 
mmmf&T-*<Dmm&mm\z£ onu^-c^z 
tiVRuz. 0*. %immmz)5Vz><botn 20 
#*»©*>©«. mommztix^z. 

[0 1 2 6] foT, W8?fi£x-*£8*88t2 2 iff® 

)«T-^tf»*a3 5t^-t;n^»f¥S9 ltici 

t>. SfUfi?&ffiagH9 3ii<«^3n5<h,fct>l;:. K# 
^ttllHlPS2 1 £W9jiK««mtFPGA3 4i©ilS* 
StottBfc. ft2ft«flattB9 6«ttt&3n«. * 

*n^n?B 1 mmm 9 3 Rtfsis 2 wfasaag 

B9 61J. «SC38IWl/TRtt6n, BiBBffiaBB 

9 3\t%2timmm9 e femmmmfrtesitib 

©B»*ft9 2 =£-€-*^LT*5D, RBK, B2BBB9 J0 
«B9 6ttSm^S9 7 ZiniZj;^, 

® 1 timj&a &IB 9 3 tm 2 b bbbbb 9 6 torn-? 
[0127] s&k, B2Ba*ia8B9 6©B£-fe;i/ 

»ff¥B9 1tt. M*©BlB*Hfcfe«*«X*+>3 1 

ttfUISK2 l*S©BSBfflB*il/T©B«BBBift 
f3^9 4£. BB*R9 2«M,TAasn*fc. 
F P G A 3 4 IC*»t-5P|lS©»ifeSHlC*^-58ia-b;V 
£&»rU$5rf$t>©Ti&S. « 
[0 12 8] *&, lff9K9 2». ±fc£©$D<. Bl 
BBffla»B9 3©KtS*ttilIII&2 ia»&©BBBKS 
*ffi^9 4£, 9«¥ft9 7Caflrr«&£:tC. WW 

By-swa^Ba stzMvcBusnfeiiBBT*--* 
9 5&ift#®9 7*>sswrr* , bo , c**. ±»©B 

ftCJ:D. *»«©B6BBBK:*v»Ttt. £*l&2ti3 
ffiJ!iaSE96©FPGA34 ©gia-fe^ 3 6 fcTBS 
*tB4b&Ci£B#lftffl®»2 1 ir«t»T«k(B-r« 

t, bbbk9 7Sffl^*i:tic«fco, 

# 9 4 £35 1 ffifflfflaSS 9 3 ©BB-fe^BB^S 9 1 50 
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fc*t«K«k*>ttiai-S. MM» t -*'ttJ|t*R3 5lC* 
V»T»»fe*»»f*R9 ia>&©B8rB«2fctffiBfifcr 
-*£ft«*S 2 2 ^©T-^KS^fcSfcJfcT-* 
^Sffl-T'Si:, a«*B!9 2*fflV>*CtlCiD. C© 
HBBt 8 -* 9 5 £B 2 «&Magj@ 9 6 ©SBfiKBB 

3 oicM«ncioth*-rs. ctiBjioftfttt. s*w 
cb i mmzmzwtnmzViVrt*. 

[0 12 9] BPS. 02 3tejR"TJ:3fc, &£F PGA 

3 4 ©na-feju 3 6 \zxwm<%&LTh> m 1 w«m 
agg 9 3 tB 2 mmm 9 6 £©mtmh»*b 0 
mtzz,t\z&r )> ^mmtfr3 7m^T®&* 

*$8W©b 6 aa£ftmett«BBBa 
»Bcj:n«. sfflfiEx-^«^ai«2 2, m%tm 
m^&9 i&zxjmm&T-fttn^wt.-s 5*», b&© 

FPGA3 4 (B2BBJ5ai£@9 6) fc*fUT*afc 

3. SSfc, *B©««*aiHUT»»t*Ct«tTr** 
©T, HftOBAfttrtLkft. 
[0 13 0]**, *BB«fc*lr>Ttt, B2ftftBa 

^B96©fpga34 t ^ ft&a-ir (?BBatt& 
s») 3 7s-e%^., mmimntnmz. m 
i)m^.Lftm^\z, z\<o : pmmm-t)v&m*T%&fm 

*»»*L&F P GASSIIBbTV»«a». ^nt*IS€§ 
n-f. BAtf^BBBBa*tl/T©^BFPGA** 
fc*TfcfiB 1 BBBBBBtttt*., FPGA3 4IC 

*^*Ba-fe;pr»B^5!4tfc«^c, mtifp 

GA*Bt»*JltK±0, Mj$©J&2§!WSWiR8l©£ 

[0 13 1] (g) ^7^JS«S|©iftl« 
02 4. H2 5tt*BB©B7BBM(^»«SBBB 
Bttft*««BBBB*wfH*C**3»«, *^JfiW©W 

an«t>©Tr»-&. *&. *^«wic*>*>5B«jaaB 

Btt. HiB©B 1 Hlfifl»lfc*>*>aBB«iaBBfcJfcb 

t, najaaa5i:bT©FPGA ommbb) 34*^ 
»*fc*.sn"o>*«£, ©s^mi5iss2 i*cktffl« 

^ffi«3 0«»#FPGA3 4»K-tftjLSn«fcfc'b 
IC. T-^ffi^atbT©B«|J5!c7 i -^«^BW2 
2. M«IW»Bif9K&bTOPMI'bAIMIf9«g 
l*«k^lS^7 i -^H-3¥^a3 5#ffl&©FPGA3 

»lB*Blc*»t-5 , b©tB«F^© , b©tt. Ml 

©mn*i/rir>«. 

[0 1 3 2] t8£^T. *^SfiWIC*JV>Tfcil^©^6^ 
JfiWtWBfc. WS«fflIi?S2 1 tB«^B«l3 0 fcF 

p g a 3 4 1 ©ia*^b-ti-ft ic, b 2 ravage 1 0 

0*t«^^n*ti:t>tC. BB*x-^«J$«B2 2t 

nwi&f-i/ftn^m 5 tes-fc;^»f¥a9 1 tic 
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£9. ftimmmv wmfcisnz. ft*, mi 
9 3 tans 2 ®mmm i o o tttaa 

^Rl 0 lfc«kO«SlcaBtffa5J:t*fC**J:3 
fcfcoTV**. *&, 6Sg2fi?a$aa8Bl OOtt, & 
STf STHiBF P G A 9 9 £ggf*£8&© : HBF PGA 

[0 13 3] 3 **JMlC*»«**ftattB 
tt. a»©a3MS«CifcbT, T«H«-t;k9 8*t» F 

p g a 3 4 -wmofi&mznmtiiT-fm^wt 3 
sictojwian&HKirter-^iciscT, fpga3 

4©*«d>saj)P3n*«k5J::ftoT^5j<&fcllft*>. 
BPS, *aFPGA9 9tt. &82a*&aBR10 0 
©F P G A 3 4 IZ#m l/"OBV>* C ttfTSST {IHa 
tJl/9 8£*ft*.T*9» ftJB2MWV!ttBl 0 00 
FPGA3 4©WS^4^ICli, ^©^fflFPGA99 
*, ftS*6¥flFPGAmff*10 2Klftll/Tft 

[0 13 4] ft*. S52$?8iaSgBl 0 0fc*wr. 
1 0 4l4^HW*««»4b&Ha-tJk 10 5BRICW 

»*«»flfeLTaa^?jta:o&2"3oaa-feA'. 1 o 3 

©aa-wi*-?**. mommztv, #fS9!©s§7 
aaaic0>*«gB0fta&tt«a«AagBC!>»£ 

t, 02 4&tf02 5£fflV>T, KTCRWT*. 
[0 13 5] BPS. H2 4C*T<fc5K. KMICRMM< 

»4bTffiffl^pjta;o&2t3©aa-fe:;n 0 5ta» 
t. ttiH^fftttonTaftafpfoaa-t^ai 0 3 
it. Bi»«**»±i-«fc. B**iHiaB2 nc-rcn 

**IBU BB-fcMM&RO lKTBBBHfcfcofc 

Ba*;u 0 4 zmbft&tz. nrntif—pm* 

R3 5fc*^Ttt> FPGA34CT3^a©^ffl^pI 
©a«-fe;H 0 4«<|*8-fcA#ti¥K9 1 fc±DB*a 

a 3 5 -ctt, f p g a 3 4 ©rtSBw^aiaa-b^sffl^ 
xitffls\zttt*mmitz.ft»tmt*. 

[0 13 6] inicftb. B2 SKiS-riSC, 
P G A 9 9 **BF P GA£gffl*a 1 0 2 KiiiPbTfr 
WflfiKx-^WS^RS 5Ttt, WafiKx-^ft 

®m2 2\z%tfz>T-*Rztm±mmm I*** 

©^»rilS«|-S^T. jgJD^nfcFPGA3 4Affl^ 
[0 13 7] B««7 ! -3'ttB¥B3 5lCTgffl3nfc 

wfw&T*-**. affl^ai o i s^uxHi«fiis«{«}3 
o^s&irr antiwar), aaaaas oic*t»T 

EaftaBfteaaaaaac^ntf. ^ 

SJfi&x-^fiHSaflU 2. B«*;M»r¥R9l&J:tt 
H««7*-*tt»¥R3 5at. ffl»©FPGA3 4(CM 

L-caac-t-ftAsn. ?BBa-fe;i'9 8&fta*&a 



(17) *JSl¥8-4 4 5 8 1 

itrrsc: £#•?#*©•?, aaoaeanffCTiien 

««jfiW**«K#. B-©FPGA<DBSfc*W«a* 
[0 13 8] ft*. *a»«fc*V>Ttt. ?H!FPGA 

9 9 ic^aaa-t^ (?aaa»j*Ba) 9 8 **ft 

A. *»£©?& lga<Sl£liaf;:. BSrt<»&bfc»£ 

tc co^aaa-t^tairiTaaiw^a^i/fcFP 
10 GA«Haai/Tv»*«», cwcajfeani*, ajta^ 

«affla8Ba:bT©^aFPGAS^ft^. FPGA 

3 4c*w«aa"fe;p-c»»«»»4i/&a^ft:. c©^ 

aFPGASfflHSiltlCfcO, ttB0>£2aBa&H 

mjjmz&m&z&m-szztbTtZc 

[0 13 9] (h) S8^1fiff!)©ift^ 

H26, 027 tt#389i©sg 8 «aac#fr« aaaa 
aafttaaaaaatjR-rH-e****. zmm® 
mmmmn, mmimmzfr&zmmm 
\zitvx. aaaa (fpga) ±fcaajaaatbT 
a? oBa*5>a-;pjWia*ftAsn , n>«»&. ?aa 
a-t* (^aaaa^s^) tux, s$Bg©58£b 
fcaa* v a -^ewaaa* ya-jn:* ttsaa-t 

[0140] bps, *aaai:^-&i!Hiaaaat2. 
02 6, 2 7 cat" «k 5 c. A«n-»a©^a5iBa« 
waHicafflr*it*«Tr€r-6t>©T»»), £©02 

6, 27fc*l,»T, 13 0MJIWBK (FPGA) Tab 

13. j:©*«iiei?si 3 ottaafflaeKtLT©2t)©a 

i^a-JH 3 3, 1 3 4£^ftAT^-5. ddT. 
30 aat^a-* 1 3 3 ttA- Fr-f 7,9 1 3 1 fcWt 

5&a©a- F5*^ b p-5 t i/xaasn, 

aat^a-JH 3 4tt7D>ytr-7 ; i , X?l 3 2£fW 

»-r s 7 n » fcf-T^ ^ jr 3 > h d-7 t bra^sn 

T^5. ft*. 1 3 5 UMffa-M 3 3£«tf« 

aa-fe^m*a«rrsaa/tx-c»s. 

[0 14 1] 7D-yt:-7 ; w , Xi7 1 3 2ttV7 

h<5x7mnmzmxtm\zmm%?z*<DX'$> 
o. aaxaaic»ttafiK^tt^-^. a-hx^t. 

^13 1 ttttga£j£8&1-5;fc«>©y 7 H^i7Riy:«i 
^ a^*©r-^S:ffi}9bT*0. <£ffi®S*mK g 

fc. 02 6t^raaisiai 3 or«, ^©^©-r^T 
©aa-fe;p*»afflsnT^*&», ^acaa-fe^*^ 
a»«o»fl«pfcaats>a-A'i3 3icav» 
T»a*t«tb&a^B, aaaawa^aat^a- 
;n 3 4©aa-fe**^aaa-fe*ibTaai-*i3 

ICftoT^S. 

[0 14 2] cntt. 7D>>tf-7 : -<X^n>hn-7 
1 3 4©aa-fe^S: : Pfflaa-fe^tl/Tffi^5J:i:«k 
0. ::©7n-ytr-7 : ')'Xi/3>hD-51 3 4*tteffl 
50 ^nI«6i:ftoTfc. aBMM*ttfr>&A. *Kt±©®ffl 
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\Z\t$tm<'J>fc^ttlbT$>Z. fcfc, 02 6. 2 7\Z& 

^t, mmm2i, mm&y : -9m®m2 2s 

i;r»m$ n&fUMx-* \zm^xmmn u *> 
nmmm\t. wmzmLx^z. 
[oi4 3] z.<n*D&mmz*K>> xmomsmt 
mzfrfr*ttm®&mmmmm\z&»r, m io 
ah m%\zmm&mwm ic*ht. &a 
*i?a-;n 3 3©a»fe*3 6KB«rt*»4l/&;:i: 
**m-r*t. s^x-^tn?^a3 5ic*^Ttt. 

ys&s&a^va-jn 3 3 ©sfta-fe-ius^fisia-fe^t 

LTJUVvfC. B&at^a-JH 3 4©tsa-fe;n 3 6 

[0144] cinicio, H2 7ic^-r<k5ic, gsa* 

fcfc, MAX 1 3 5tt, HS^a-JH 3 4 2) 
©M-t-lH 3 StftmZtXT^Z. Z.O£5\Z. #8 

woib 8 %m\zfr&%ttmmmtmm&n 

lCi:n«. !SI€v>a-)H 3 3,1 3 4^ffl|S-?-^A 

[0145] d) msmmmom 
a 2 8 ~e 3 o \t*mo% 9 mmzfrfrz a egs 30 

a&aaBtt. ^<om2mmm\z^ii^m!&mmn 
icjttr. wwa-A (najaasB) ansa-efc*. 
snr^a*^, *«*a*5>a-* (^ffiaai&a 
m iaa©saa ; tv'3.-ji/©^^©ii$)£©iia ; tv' 
a-;utn-oiiaia»«i*c^»*«i/T*<jjsw»ji 

fc*. 

[0 1 4 6] BPS. 02 8fc*HT. 14 1ttftHI§Kft 

(fpga) t»o, znmmi&i 4 ltt. «»©S 
ii^RrflB*»a-fe;n 4 9*»6»^snT^*t)©-c» 40 
0. ;ix 1 4 2%ftLTttmz®$i2niim®.e>%im : E 

i>a-JH 4 3~1 4 7 S-tfcASfcifcK. A'X 1 4 

2 fc*«snT* sr^«iaa-fe;nc J: DiMsnfc^ 

mHKPjL-A'l 4 8 4^«cATH5. 

[0 14 7] *FPGAtt«»©»a-fe)^6«l 
/£3nT^5t>©T, i&a^^a-^l 4 3«T-f^n 

II. aa*5>a-;H4 4Htt"f70»fcl/T, tta% 
i>a-;H 4 5-1 4 7ttMffl(WffliliKtbT«ieT* 

*5lCW)«SnTV>*. CCT, g&a^a-JH 4 8 50 



4WF8-44 5 8 1 

ftttlSlft 1 4 1 ©fTtt, ffifflMW@ttlC««S 
nfc«»0«6iW*v>&», aa-UUMkNiKJ:*** 
#*fcft£ta»attaaifMaBlC*l*g*l&*a« 

^a-^xast^aisn*;^ 

[0 14 8] &£, COft&BIg 1 4 1 iCtt. iia^v 

a.-;n 4 3 ~ 1 4 8 <»m%z®m?mg&m9& 1 
52, ftaatya-^c^ttftiiaiaiMrii?-^* 
«»T*s«j*7 s -i'flMWWii 1 5 4Rtfi&g[Hi8#i$ 

fc»a*s>a-;i/©»ssBfcjfa&>saa*;i'*8»* 
sg&aw^fijR^w^aRiffiaijKx-^tusc^ai 5 

[0149] ±aoa*Kj:D, *an©*9*affc 
j&^saE&SfctmirrafBfflsgB-m. wa«E2 
8 K^ttftaawwiatuTartsn&aatya- 

;H 4 7 ©HS-feJV 1 5 1 fc*V>TPHM«»4l/fc«£ 
icfc^Ttt, 02 9tc^t«k'5lz. amtlWSBtL/T 

axi 4 2ics«!r*^«i:»c<kr). jimfwwui&i 

[0 15 0] fc*5, »£©584Lfc»a ; E>>a-;H 4 

7«. ^aaat^a-^ti/T. *b0I*mb4c* 
sat, aa«fPia»ttT«a-r«±5iciia*i/, 
iwr*. fiu aajsnRafei/fcaa-fejn 5 1 Bttffl 

at;n 5 1 sr^tbbjSt-* twai - * zt\z& 

0. aa*i^a-;H 4 7£W8fiSUTfc<, 
[0 1 5 13 $£, «A.tf02 8fc*»*i"fv|gi5i 

i/Taj«sti&aa*ya-;n 4 4©aa-fe;n 5 0 
e*t*Tmfttft£L&a6ic*t>?tt. ffia&©382g 
awtaatuT. 03 ot-*-f<£5K, ^tsuaieiK 

t LT©M i Ei>a-A' 1 4 8 S^-f TlslKi: LTtSfg 

tz&nznm&L. mszmzuz. w*» mmt 

)Vl 5 0CE>MFX£ttC*V>Ttt. Hatva-jH 4 

©t?, mia^-^ttimi 5 3fc*v»r, mti? 
-*&®m® 1 5 4 fcTfiwanTHft^-^ta^v* 
xsartx-^sjwju, ^i«^x-^if»^ai 5 3 

J^«8#}IC*V>T. aa ; ES'a-;H4 8ft3"fT0»t 

[0 15 2] ft*, (S|S©fE4Utgia ; ev'a-)H 4 
4tt, fMlt-^a-Jl'il/T, *®©»S»4»C-t 
ftAT, a«MfPB»&UT«Br«J:3lCfHIAU 

fwrra. fit. *»*»a±i/&aa-fe;n 5 ott^ffl 
T*av»fca&, wa^x-^ff-g^ai 5 3*», r©a 
a-tjn 5 ofttt^Twaaf^fcwrj-ftcifcj: 
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9. 8fea ; E^a-;H4 4SS«lfiStT*5<. 

[0153] ro«fc^ic. *m<o®v%mmzfrfrz 

;H 4 3-1 4 7 $ftT^S«£. 
Iti^a-il' 1 4 8 £. IgScCDgigtv' 14 3- 
1 4 7©5^0^©iia^^a-;l,i:^-<Diia|5IK 

D.-Mz®&tf%£.Lnm. mB\zmz#m&mm 
t£. mv>92 t mmm±\z$(i*tzz\ttfn25m& 

[0 1 5 4] ;:©®£lCfcHT«. fSBfiKx-* 
W»¥S1 5 31*. BS055tlfcSilti'a-;H 4 

4 4\Z%VZ$imW?®%W%3LL1t1g>&Z, aa* 
i^a-;H 4 8£ffllr^CtlCJ:f3. WS&©Sg 2 &8&0!l 

£mo%mz&Q®sm\Bt<vT\,>ztf. imiza 
«snr. «ajA«mi^iseij<!:^«©^ffiics^t, s 

mfcT-fttSZWa 5 3#, »It-^a-;H4 4rt 
©T'BaSi:Jl'£ffl^;fc. ^3*^^-^14 8*^ 
bfc^fSBl*T-*£:SaibT. ^8*^1-^14 4 

[0 15 5] 

i , 7~n fcmottmmmmmmmizz. 
tuf. asjassst. ^Bfiajasat. T-tm* 
at. Rtaaw^at. wafi&¥at£*ft*., aa*a 
®m\zmz2%-z$Lumm%<»®mzttLT*<D 
m&mzK*<DJE%ttmmm%iT!$z&5\z&m 
\zwm&Tzzt\z&<o> £m%\z*tfoL-oo&m& 

[0156] §9*312, 1 9mm<D*%mzi.n 
«. saaisisssfi^^as:^*^. ^»fsn&K^ 

45? H IC 5 aaBfi£g$ £1$ H fcaSBfi)ciSa*>e> 
fc*. SK©SW56±Ufcgia«iaSI5*. fMi 

[0 15 7] ffif#JB3, 2 0|B«(D*»9gtCJ:n«. B 
^-OSfeaielK«tJ«tC : fii6*8E)cbT*<J:tlCj;i3. * 

Baaaa«i;:?«ft&3 n& t> © t a-oaa sw* 
«aa»a«K»«*«»ftbfc«*, «iHK»-r*am 
ssbts. 8B©fflaaai^j±ic«4-r*ci:*t-rs 

[0 15 8] fif#^4. 2 l|B«0*»Wfw«fc 



(19) #BH¥8-4458 1 

fUT?Baaj&a»&Bffl UTV»*fW«BII«*B 

Rficfe^Tfc, asttBB«tftta-t*;rtfc< i pljh 
a&fTftA*©-?. gfloxaafcca^'vas. * 
&. w*«5, 2 2B««E>*»Wfcj;ntf. t&ajaasK 

ffl«fi8©^gstssaa«fe b < ttB§584S©na«ia 
m\zm?z%mzm±tzz\t&-vz> momftmu 

10 [0 15 9] M*S6, 2 3ffia©#?S?)]tC«fc 

ntt. r-^fiMsm si*§iaB5!?^»r*a*5<kim 

«k o Rao/hafttfwTttftffittfttsaifft z\t&? 
sec. aac!>«a*aabT»»j«ct«»r** 

[0 16 0] tfc, B#«12, 2 4~2 8i2a©*58 

w<D&mm®m2mmm\z&n\& nasaa 
at. ^aaaa^jiat. x-*&#¥at. aaa 
20 m#at, waaagaaB^at, ffl8$x-*fra 
?at, aaaaai mMaifcBicatte 

tc*D, #a»»fc#*booaa**fflft. 

[0 16 1] SSfc. W*ai 3f3«©*l6W»:J:n 

Bu-fey hac*v>T*, aa«aasani-rsiii:«: 

< I PLffiafcfrttASOTr. SB©S5ffl3Sftlc^4T 

jo a«njM*a«. *fc. a*ai 4iaa©*%wic<tti 
«. »«*±*Ri:i,T©««****;:i:fcj:D. a 

3©»£MB£rt>*>*aa«J«5*fc*ff3aa£»il: 

r*!:t««T**o-e, BB©a»«a&a»T3£t 

[oi6 2] a*ai 5E«©*»wfc<fcn 
«, a»#atbT©«asrr«c:ticj:o, ^an 
aajKaacftsaa-rsct^t?**©^ ss©« 

«©*5Ewirj:n«. aao)TaaaaaBa«t. aa 
« aa»rtK : ?»KJt6nTv>a©'c. aa©»±i/&a 
a»a«*av>TBB*Hi(i*-r«i:t*»T*. sa© 

[0 16 3] B*ai 7|3«©*KWlC«fcn 

«. Taaa«aBa*^«*>6anirr*ct«tTra* 
©r, i^-©aaffla«©aa>t»fs*»iHi©BaK 
ai/T*. av»a«tt*a»ua39tsaiHSff3!s3^i 

so 6*iTi»*«a, ^aiSiaa<Siijgtb 
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t. 3K»s©R£tfc»affla^*©»aiaa«ic 
is^oaiE^^sf s z. t *tr* s. 

[0ffi©f8UifclK9]] 

[01] (a), (b) B»lffl5fiWOlRa^ayjrH 

[02] (a) , (b) \m2om\o>wstfuym 
[03] *momimmzfrfr*. mm^n* io 

[0 5] (a) , (b) \t*%W<D® 1 «JSMOtt^« 
[0 6] ;MBf!omaaM®MftR9rr«K:*07 

[0 7] *9ima*i9am£*»** **v\z%nz 

[08] s^fiScx-^ttfit^iuc^^Tfitaisnfcs^ 

[09] *9mo«2ftimic»»«a5WMittftft 
tffwammzTFfJa v o are**. 

[010] (a), (b) tt«fflUIB/^IB«»fc* 
*B&a-feJKD85^S*t0T»2i. 
[011] Mftft^OfMm'OTiHMfcftSa 

[012] MPU«»ff*Lfc»lx-^Rt8B2y- 

[013] msmotOTm'Tvrttttaicftsii 
a-fc;Koffl^©-«!s*-r0T*«. 

[014] PUS^tL&FPGAtC^^T, g#©ffi 

®^«aiE!?& t -r « ctJi'Ttsc t *%tm * 0t 

[015] *»l«OSB2m«fi|C5ftfPSS8Wr-5&«)© 
[016] *8W©SB3£«0!llca^*aE&tt«tBtf 

swajaa«Bos«s*-r^nyj'0T*<5. 40 

[017] *56lfl©»3SIJSWfc*^*SB<*««tB# 

^ffif^jiiasffiosffis^-r^n y * 0t*s. 

[018] *8W0»4£ttflfcj&>*»saEfcB«Btt 
[01 9] *56ffl©JB4^«i«|fc*^a&E««*(ie# 

irfiJ®jaasB©Kffi£*f y ?0-c$>£. 

[0 2 0] *»M©»5S518«9tcA^5iE«ffl*ffi# 
[0 2 1] *»W©85£«flfc*>*>*S5£««fieft 

ewiwaaaiBoBantsR-r^ny^HT**. 50 



ftPB¥8-44 5 8 1 

[022] *»w©m6Si»wfc*^*iE«a«iB# 

#1»ffiffla«B©S«&^f^n ? ?H*C*«. 

[023] *»ifl©»6^awt^*aE«ffl«»iE# 

£ffifai&a8B©S8S£*T 7"n y jrH"e*«. 
[024] *me>% 7 mMlC»*« @E«ffl«tB(t 

[02 5] *»9!©£7g«Wfc!tofea&E«««Btt 

twaffiasB©sass^t^n ym-e*>*. 

[02 6] *»lfl©»8SIJSWlC^*@E«ia«flB*f 

£jff$$«B©gSB&*-r:/n y *0-c&*. 
[027] *Kmo»8iixMk:^«aE(iattttA' 

« iffSfflaSBwSSBS^I- 7"n y * 0-c» «. 
[02 8] *58!JJ©Sfl9&«Wfca^3BEtl««ffi# 

* tiSfffl«iagB©sa5$^r^n y *0-r*s, 

[02 9] *38W©S9&»«fc^*BEB««iBtt 
tWffiffla^B©S8l5S^T^n y *HT?**. 

[03 0] *58W©89gaWca^SgE£8«flB# 
$U&aSB©58B£*T7-n y *0T&S. 

[03 1] iBimm#WI»IIKB«ji«r^Dy 
?0T<&S. 

1 eaaMasB 
ia aaaaB* 

2 iHMtaxiaa 

3 j 8 -***** 

4 mmmwc 
5 

6 tftSSMSgEi 

7 ; Hi*a«j&s* 
7 a na«iri»« 
7B ^mmmmm 

9 ^s^ffl^a 

10 mmmmm® 

1 1 Ba*y-*BJM« 

12 mm& 

13 §&afflagB 

1 4 it mwmmw 

2 0 V-firn^D-fcyU- ONftftftftm 

m ®«i#s) 

2 1 Ks^aiisiK (w«ftffl*a) 

2 2 mmm?-?mm mmi&r-tm^m 

2 3 

2 4 SY^PfNMHI 
2 5 >*»J 

25A Bate*?-?* 

26 DSP68£UT©FPGA 

2 7 DMA3>hD-9tl/T©FPGA 

2 8 ^"fVtLTCFPGA 

2 9 7919* 
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39 

30 m&m 
32 %mm±¥®c 

3 3 fifths 

34, 34A F PGA 

3 4B vmrnw 
35 m&T-9mm 

37 wimmtn, 

3 8 as** 

4 0 t-^<E2IA'X 
4 1 
4 2 

4 3 

5 2 
5 7 
5 8 

5 9 

6 1 
6 2 
6 3 
64 



40 



■J -fey hA'X 
DV/RV/U 



(ireBS£3&*HM£> 



6 5- 1-6 5-8 ftffllHlK 

7 1 a-y hp 

72 wsaaassg 

7 4 

7 5- 1-7 5-3 

si fltwuum 

8 2 MnvxfA 

8 4 TOflmffism 

85-1-85-3 

9 1 MF-fej|«ff¥R 
9 2, 9 7 iffi«*R 

9 3 mflmosiSB 

9 4 ©gMfrftSMi-f?- 
9 5 imm?-9 
9 6 Jg2fi?ilJ!lS8ffi 



JO 



^{|FPGA*g«l« 



9 8 vmmw 

9 9 iHlFPGA 

ioo %2®mmm 

1 0 1 
1 0 2 
1 0 3 
1 0 4 
1 0 5 
1 1 1 
1 1 2, 
A 

1 1 3 



PtMgbfcratJL' 
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114, 115, 1 1 7 A, 1 1 7B 
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1 1 8 
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a? 
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1 2 3 
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1 3 1 
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1 3 3, 
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1 4 1 
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142 




JO 


14 3-148 MK^a.-* 
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1 5 0, 


1 5 1 »«58£t&aa-tz;u 




1 5 2 
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1 54 
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[010] 
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112 
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_ nf __J 
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